Indonesia is the fourth most populous country in the world and is currently facing some challenges, such as pollution and a growing energy demand. One of the solutions to these problems is upgrading the electricity transmission and distribution system to avoid losses of energy, and encourage consumer engagement in energy saving as well as energy generation. The government of Indonesia has initiated projects for smart grids and advanced metering infrastructure (AMI), but consumer awareness and willingness to accept these new technologies is still uncertain. This study focused on analyzing consumers' knowledge and willingness to accept one of the key components in grid modernization, being smart meters (SM). An online questionnaire was used to record responses from 518 social media users from different parts of Indonesia. The analysis shows that, among social media users who are seen as early adopters of technology, there is certainly a lack of awareness about SM, but they are largely open towards the acceptance of SM. Based on the findings, we have also drawn recommendations for energy companies, which would help in raising consumer awareness, as well as acceptance of SM in Indonesia.
The Ministry of Energy and the Ministry of Economic Affairs of the Indonesian government are aware of the current problems. One of the potential cures is the increase of energy efficiency in production and consumption of energy. Since 2014, the state-owned electricity company Perusahaan Listrik Negara (PLN), has been in the process of switching from the still dominating manual electricity meters to digital ones, using AMI technology. It is expected that the new system can be used by one million customers already in 2019. The installation of digital meters takes place, firstly, in big cities and tourist destinations, such as Jakarta, Bali, and Labuan Bajo in East Nusa Tenggara. The installation is free of charge, as the customers do not have to pay directly for the switch from manual to digital. The costs are borne by the PLN company. Due to the exchange of smart meters, energy wastage in generation, transmission, and consumption is expected to decrease.
Indonesia has received external support from organizations such as the Asian Development Bank (ABD) to overcome the challenges it is facing in the energy market. Since 2015, ABD has financed projects for the modernization and strengthening of electricity grids in Indonesia, such as the Sumatra Program (result-based $600 million project) (for more details, see: https://www.adb.org/ projects/49080-001/main#project-overview and https://www.adb.org/sites/default/files/linkeddocuments/50016-001-pid.pdf). In 2017, ABD also approved a loan of $1.1 billion for strengthening and diversifying Indonesia's energy sector, which is considered a key element to promote inclusive growth and sustainable development in the country. One of the key disbursement-linked indicators for these projects with ADB is the growth in the number of smart meters through the replacement of the current manual electricity meters. It is expected that 75% of consumers in the regions covered by the project would have SM installed by 2021. The base line taken at the time of disbursement of the load was 48% in 2016. According to the current status of the two smart grid projects in Selayar and Sangihe, 57.78% of consumers in those regions have SM already installed in their homes (for more details, see: https://www.adb.org/projects/50016-001/main#project-pds). Engaging the consumers, making them more aware about the features and uses of SM, and managing their electricity expenditures were also among the key program activities of these projects.
Indonesia 4.0 and Smart Meters
Not only in Indonesia, but all over the world, the implementation of smart grids and increase in the usage of renewable energy sources seems to be a promising cure to the current challenges of the power systems [4, 17] . The role of advanced metering infrastructure (AMI) development, in general, and smart metering, in particular, may have a tremendous effect on the realization of some of the Sustainable Development Goals (SDGs) in the area of sustainable production and consumption in the energy sector through by the implementation of advanced technology that allows better control over one's energy consumption (for more details, see: https://sustainabledevelopment.un.org/topics/energy (accessed on 20 October 2019)).
The realization of SDGs in the area of digitization of the industry, as emphasized by Hidayatno et al. [16] , may also lead to a sustainable energy transition. The authors indicated that the fourth industrial revolution (Industry 4.0) is now believed to have significant relations with sustainable energy. The United Nations Industrial Development Organization (UNIDO), in its 2017 report, elaborated on the relevance between SDGs about sustainable energy and inclusive industry development. In that sense, Industry 4.0 and the sustainable energy transition share important concerns that can be interconnected to pursue a sustainable energy transition in the coming future [16] .
Sustainable energy itself is defined to have two central components: renewable energy and energy efficiency. The latter is combined with the implementation of smart grids, together with the AMI system and including SM as its core component. The Indonesian government and the Ministry of Industry have released the road-map called Making Indonesia 4.0, in which they set some goals and priorities to be achieved by 2030 [18] . According to this document, Indonesia wants to become one of the Top 10 global economies by building strong manufacturing infrastructure by 2030 (see [16, 18] for more details). Among the priorities mentioned in this document, National Priority Number 3 declares that Indonesia will accommodate the standards in sustainability, including that of energy consumption in industrial sectors [16] .
Although the industrial sector is, without any doubt, very important, great attention must be also be paid to the residential consumers. Due to the significant changes and decentralization of energy production in most countries, this group has become an important player in the energy market [6, [19] [20] [21] [22] . Consumers' activities in energy generation (i.e., by means of small-scale generators) and conscious control and reduction of energy consumption may bring positive effects to the whole power system. The question is, however, how to engage consumers and make them aware of the opportunities they have. Energy companies see this as one of the major challenges. In a 2017 report published by PwC, over 70% of energy companies emphasized that the management of expansion programs, including raising customer engagement and awareness, was a major impediment at that time and would still be significant even five years from then [23] . Major efforts, in this regard, are required to be undertaken, as the up-to-date literature reveals that consumers do not pay much attention to the energy market, unless they are motivated by financial, ecological, normative, or other incentives [24] [25] [26] [27] .
Current Findings from the Literature Review
The up-to-date literature reveals that, even if the idea of an energy transition into smart grids looks optimistic and brings many advantages, consumers' engagement, interest, and acceptance are needed to achieve the ambitious goals regarding the increase of energy efficiency and reduction of environmental pollution and climate change [20, 24, 26, 28, 29] . Smart meters themselves are not very user friendly and offer much more benefits to the energy providers than the consumers. However, if SM is combined with some advanced enabling technologies, such as smart metering platforms (i.e., mobile apps or Internet widgets), in-home displays, smart plugs, or smart appliances, they automatically offer a spectrum of opportunities to the end-users of electricity. First, by offering feedback regarding energy consumption in real-time, they allow consumers to better understand their energy consumption and help them to increase their energy efficiency by lowering energy wastage [9, [30] [31] [32] . The literature emphasizes that feedback received from SM about one's energy consumption may create some behavioral change and lead to monitoring the amount of energy consumed and to the reduction in this consumption [28, 30, 31, 33] .
Based on the literature review, the following problems with SM deployment among consumers should be emphasized: (1) low-level of consumer awareness and knowledge [31] ; (2) low level of consumer acceptance and, hence, engagement [20, 34] ; (3) concern regarding data privacy and security [27] ; (4) lack of experience or technical feasibility regarding eco-feedback received through enabling technologies, such as smart metering platforms or in-home displays, and a lack of usefulness of SM from the consumers' point of view [28, 30, [35] [36] [37] ; and (5) improper or insufficient communication channels between the energy providers and their customers [17, 32] .
The current findings about the Indonesian SM deployment indicates that consumers' expectations regarding the usefulness, ease of use, and risk of smart meters influence their attitudes and behaviors regarding smart meter adoption [14] . Moreover, as the authors of [9, 14] revealed, perceived usefulness and ease of use from one side, and perceived risk from the other side, are the most important determinants of consumer acceptance of SM.
Within our study, we wanted to explore the points of view regarding SM of Indonesians even further, focusing on social media users, who are supposed to act as early adopters in further SM deployment in the energy market.
Research Questions and Aim of the Study
Taking all of that into consideration, within our study, we wanted to focus on Indonesian social media users and verify, first, their knowledge about SM and, second, their preferences and concerns, as well as their willingness to install SM under various conditions. We also aimed to explore the consumers' communication channels in the energy market. We believe that the analysis of consumers' preferences and communication channels may lead to constructive conclusions regarding further SM deployment.
Although SM acceptance and deployment have already been studied in various cultural and socioeconomic contexts, very few have referred or focused on the communication channels between end-users of electricity and energy companies (see, e.g., [17, 38] ), especially among social media users. As our study was based on the Roger's model of innovation diffusion (DoI) [39] , it paid great attention to the channels through which innovation, smart metering in this case, is spread. In the DoI model, not only do communication channels matter, but also time, the social network, and innovation attributes. We decided to explore the consumers' acceptance of SM only among social media users, because, based on the literature, this group of consumers is predominated in usage of modern, Internet based technologies [40] [41] [42] . Moreover, we chose to conduct this study in Indonesia, where plenty of papers regarding the Indonesian renewable energy sector are available [15, [43] [44] [45] , but there are very few dealing with the deployment of smart meters in this region of the world [9, 14] .
Our survey contributes to the literature by further enriching the literature with the most recent consumer awareness levels and preferences regarding SM. In particular, our paper contributes to emphasizing that communication channels, both traditional and modern ones, cannot be neglected in the bilateral contacts between energy providers and consumers. Nowadays, consumers need to be informed, not only about the new opportunities they have in the energy market, but also must feel empowered to use them in order to make their energy consumption more efficient and sustainable.
The structure of the paper is as follows. After discussing in Section 1 the aspects of sustainable development in the context of energy transition into smart grids and presenting some current findings from the literature regarding SM adoption among consumers, the introduction of the Indonesian energy sector is provided. Then, in Section 2, the research and survey frameworks are presented, and the definitions of the variables are elaborated. In Section 3, the data collection and the sample are described. Section 4 presents and discusses the results of the analysis. Finally, Section 5 summarizes the findings.
Methods and Framework

Research Framework
The literature analysis and the specifics of Indonesian challenges in their energy market and SM deployment allowed us to define the research objective. We aimed to investigate the consumers' knowledge about SM and willingness to accept SM under various conditions. We also wanted to explore the consumers' communication channels in the energy market. The findings from this study allowed us to provide some recommendations that can be used by energy companies to enhance the awareness and acceptance of SM in Indonesia.
Our research framework is shown in Figure 1 . Once the objectives were decided, we carried out another extensive literature review. Several studies, reports, and new articles were studied about challenges in the Indonesian energy markets, pollution problems, consumer awareness, acceptance of technology, and AMI roll-out plans. Based on the findings from the literature and taking into account the previous studies, the framework of the survey questionnaire was formulated. The questionnaire was then disseminated through social media channels, as the opted target audience were the social media users. Once the data were collected, we conducted a descriptive analysis to gain a better understanding of our respondents. We especially paid attention to the communication channels they use (in particular, social media channels), channels through which they received information about electricity, information about SM (only for those who knew what SM was), and where they would look for information regarding SM. This was done through analyzing the independent responses to all variables, hence presenting a preliminary understanding of the consumers point-of-view. Thereafter, by using the Tobit regression models, we analyzed the willingness of the respondents to adopt SM under various conditions, followed by elaborating on the conclusions and recommendations to enhance further acceptance of SM. From the methodological point of view, we based our study on the famous model of innovation diffusion (DoI) by Rogers [39] . DoI model pays great attention to the communication channels in spreading news about market novelties [32] . Apart from communication channels, the model takes into account: attributes of innovation, time, and a social network. Within the model, great emphasis is placed on the acceptance of innovation in society. Without such an acceptance, reaching of high adoption rates (i.e., market penetration) is not possible.
That is why, in our research framework, consumers' awareness and acceptance are perceived as a key element of the diffusion of SM in the market.
Survey Framework
The proposed questionnaire was designed in three stages and consisted of several variables, as described in Tables 1 and 2 respectively. The variables included in the survey were motivated by the literature and similar studies regarding consumers' acceptance and preferences towards SM and other enabling technologies (see, e.g., [25, 29, 31, 32, 46, 47] ). The literature states that social and economic attributes are important for SM diffusion, but, additionally, the consumers' knowledge, awareness, and preferences, as well as social influence, may play a role in SM diffusion. The questionnaire was divided into three stages, as shown in Table 1 . Table 1 . Survey Framework with different variables at each stage
The Survey Framework
Stage 1 D1-D12 A1-A2, A31-A39 B1-B7 S01-S09 S1-S15 R1 P1-P4 F1,F4 D e 1-D e 4, D e 6-D e 8 Stage 2
K1: Do you know what is an "Electricity Smart Meter"?
Yes
No/Not Sure
Stage 3
Q1: Would you search for more information about Electricity Smart Meters ?
Yes No/Not Sure
Q21-Q25
In the first stage, all respondents (N = 518) were asked about their demographic attributes, such as gender, age, educational qualification, household income, area of residence, and so on (D1-D12). Thereafter, they were asked about their preferred social media platforms (S01-S09), their possessions or belongings (B1-B7), the sources of information regarding electricity (S1-S15), potential use of renewable sources in their household (R1), and if they regularly monitored their electricity usage (R1). To check the respondents' attitude and habits towards the conservation of the environment and energy, they were asked questions related to Variables A1, A2 and A31-A39. Further, the respondents were asked about their preferences (P1-P4), concerns (F1 and F4) and willingness to install SM under various conditions (D e 1 − D e 4 and D e 6 − D e 8).
In the second stage, the respondents were asked if they knew what an SM was (K1). All respondents who said "No" or "Not Sure" to K1, were not asked any questions from the second stage and were directed to the third stage. Respondents who knew about SM (N1 = 129) were asked about the sources they received information about SM from (I1, I2, and I31-I35), preferences regarding the government's role in SM roll out (G1-G3), additional concerns about SM (F2 and F3), whether they have, want to, plan to, or are in the process of installing SM in their home (K2-K4 and X1) and a verification question regarding their willingness to pay for SM (De5). In addition to the questions asked in this first stage and related to social influence, an additional question related to it (W1) was asked in this stage. These respondents (N1 = 129) were then directed to the third stage.
In the third stage, all respondents in the study (N = 518) were asked if they would want to know more details or collect more information on SM (Q1). The respondents who opted "No" or "Not sure" directly moved to submit their responses to the database. On the other hand, the respondents who showed a willingness (Q1 = 1) to know more about SM (N2 = 319) were asked about the communication channels where they would look for information regarding SM (Q21-Q25). 
Data Collection and Sampling
A self-administered online anonymous questionnaire, hosted on a web page, was used to gather the primary data for carrying out this empirical quantitative study. The target pool of respondents included individuals residing in Indonesia (irrespective of nationality), who were responsible or co-responsible for making decisions in regards to managing the household. The survey was published at the beginning of August 2019 and data collection was completed with N = 518 responses a month later. We used two sampling techniques, one after the other, to recruit respondents for this study.
At first, a non-probability sampling method, convenience sampling, was used. In this phase, direct social connections via social media posts and personal messages or emails were used. In the second phase, snowball sampling was implemented, by reaching a wider range of respondents through those who participated in the first phase of the survey.
The questionnaire was made available in two languages, English and Indonesian (Bahasa). The questions, as well as the answer options, were exactly the same and had the same sequence as well. The user sessions, for the landing page from where users selected their language of choice and the webpages with the questionnaire, was tracked using Google Analytics (GA), to track the response rate. This did not effect the anonymity of the respondents, as the IP addresses of the respondents were not available to us through GA. In total, 1354 user sessions were recorded on the landing page, out of which 559 user sessions dropped out and did not continue to the questionnaire. Out of the 795 user sessions that went through to the questionnaires, 28 and 767 sessions were recorded on the web pages with English language and Indonesian language questionnaires, respectively. N = 518 valid responses were collected, 15 in English and 503 in Indonesian. While planning the survey framework, we deliberated over the number of responses that could be satisfactory for our study. From the literature, we observed that previous studies conducted through online questionnaires among social media users, had collected 300-500 responses. Hence, we aimed to get at-least 500 responses. Once the data were collected, they were translated to the English language for analysis.
Description of the Data
Through the questionnaire, we collected information regarding a number of variables, all of which are defined and coded in Table 2 . The elaboration in regards to the variables, based on the collected responses are described in Sections 3.1-3.8. Table 3 shows the statistical description of the variables, which explained the socioeconomic factors of the respondents. The majority of the sample was young, between the ages of 18 and 35 years, with a close balance between genders. Almost half of the respondents were married and the other half were single, with a small number (3.7%) of respondents being widowed or widowers. Respondents were well educated, with most possessing qualifications higher than a high school graduation or equivalent. A large part of the respondents were employed in the public/private sector or had their own business, while about a quarter of them were still students. The majority of the respondents had three or more members in their household, but 46.7% had no children. The most popular type of residence option was a house with no floors, followed by apartments or flats in a high rise building with more than four floors.
Demographics of the Respondents (D1-D10, D81)
According to the annual report by "Hootsuite" and "We are Social" in 2019 (for more details, see: https://datareportal.com/reports/digital-2019-indonesia (accessed on 21 October 2019)), social media users comprise around 56% of Indonesia's population, with an annual recorded growth rate of 15% in 2018. The demographic statistics of the collected sample were compared with the data for the whole country (for more details: https://www.cia.gov/library/publications/the-world-factbook/geos/ id.html (accessed on 21 October 2019)), which yielded that the weight-age of various demographic variables in this study and their counterpart in the actual (for Indonesia) are largely similar. Due to this resemblance, this sample could be considered as representative for the country. Figure 2 shows the distribution of respondents' various belongings and possessions. Among the most popular possessions were a house, laptop, WiFi/internet connection at home, and appliances that could connect to the Internet. The popularity of these possessions would still be higher in a year's time, as a substantial number of respondents expressed a plan to buy these assets within a year. Owning a flat or apartment and electric vehicle were among the least popular, even though their numbers were also estimated to increase in a year. About 25% of respondents owned smart technologies that enabled the monitoring and control of energy consumption in the household, with around 15% of respondents having a plan to buy smart technologies within a year. The distribution of consumers' belongings of smart devices have been introduced in order to verify if people are already experienced with smart devices connected with Internet and enabling a real-time access via a mobile apps are also more open-minded towards SM installation [32] . Secondly, people having their own houses or apartments are usually supposed to be more eager to monitor their energy consumption, which could be done by means of the enabling technologies, such as smart metering platforms combined with SM [31] . The relation between belongings and respondents' willingness to accept/install SM is verified in Section 4.1.
3.3.
Communication Channels and Sources of Information (S01-S08, S1-S15, I1, I2, I31-I35, Q21-Q25)
Respondents were asked about various communication channels, in general, and source of information regarding electricity and SM, in particular. The recorded responses are shown in Table 4 . Among the sources of information for electricity, TV news was the most popular, followed by conversations with friends, relatives, and colleagues; Whatsapp; and newspapers. For the sources regarding information about SM, the same channels were the most common. In addition, the respondents also indicated receiving some information regarding SM through Youtube and Facebook.
Out of N = 518 respondents, N2 = 319 respondents expressed a desire to look for more information regarding SM after participating in the survey (Q21-Q35). The following sources of information regarding SM were indicated by the respondents: TV news; friends, relatives, and colleagues; Facebook; WhatsApp; YouTube; and official government websites. A small number of respondents also indicated to look for information through search engines, radio, or Twitter and expressed an interest in attending workshops or educational sessions regarding SM.
The use of social media was quite popular among respondents, especially Facebook, Youtube, and Instagram. Although respondents revealed to receive some information regarding SM through Facebook and Youtube, none of the respondents indicated to get any information through Instagram, which was the most common social media platform. Additionally, the mean of the responses showed that there was further scope to extensively improve the diffusion of information regarding SM through social media. Based on the findings, we have made some recommendations regarding various perspectives to increase the knowledge and acceptance of SM in Indonesia in Section 5. The respondents were predominantly environmentally friendly, not in favor of buying new technology too frequently, and keeping track of their energy usage. Overall, 70.7% of respondents bought new technology once in over three years, while 58.9% bought a new mobile phone to keep up with the latest technology, once in over three years. This shows the trend for lasting and sustainable use of personal and home electronic gadgets. The majority of respondents regularly monitored their energy consumption (57.3%), having searched on the internet to know more about eco-friendly ways of living (67.4%), had returned home to check whether they turned off all home appliances or lights to save energy (67.8%), and have picked up trash left by someone else on the road side (79.5%). Some respondents also indicated to have paid more for energy efficient appliances (39%), to have re-used grocery bags (42.7%), and were following organizations or profiles on social media which promote energy saving (17.8%). The installation of equipment to harness renewable energy was found to be quite low, with 79.5% of respondents indicating to not have any such installation in their household.
Knowledge about SM, Stage of Installation and Social Influence (K1-K4, X1, W1)
Almost three quarters (74.9%) of respondents did not have any knowledge about SM and a small group, only 6.6%, had a SM installed in their home. The number of respondents who were in the process of installing a SM or had a plan to install a SM in their homes were also very low, 5.8% and 13.7%, respectively. At the same time, 17.4% of respondents expressed that they wanted to have SM in their homes; however, these were the respondents who knew what a SM was.
Social influence has a role to play in the dissemination of knowledge, as well as acceptance of smart meters [32] and, in this study, almost 30% of respondents who knew what a SM was indicated that their friends, relatives, or neighbors had a SM installed in their homes.
Preferences Regarding SM (P1-P4, G1-G3)
The preferences of respondents were found to be inline with the various features and benefits SM has to offer. A large majority of the respondents expressed a desire to receive more details about how they use electricity (76.3%), indicated that it would be useful for them to have real-time information about energy consumption (80.3%), and would like to have fluctuating unit rates of electricity during the day so that they can use more electricity when it is cheaper (55.8%). Almost two-thirds of the respondents (74.7%) preferred to be able to remotely turn on or off the electricity supply through their mobile phones. Respondents who knew what a SM was were asked about their preferences on government policies regarding SM. About 50% of these respondents were in favor of the government making SM installations mandatory in homes. On the other hand, a higher number of these respondents (67.7%) would prefer that the government would offer SM as an option, instead of making its installation mandatory. About 46% of these respondents also expressed that they would protest if they were not given an option to say no to SM.
Concerns and Fears about SM (F1-F4)
One of the concerns indicated by 69.7% respondents was the additional stress caused by the fluctuations in energy rates. Another concern was connected with data privacy, which was expressed by 40.7% of respondents. At the same time, 40.3% did not indicate any concern regarding it, whereas the rest were not sure if it would be a cause of concern for them. Among the respondents who had knowledge about SM, 63.7% said that SM would make the billing process more accurate and 57.8% felt that SM would not have any adverse effect on their health.
Willingness to Accept/Adopt SM (D e 1-D e 8)
Consumers' acceptance of a certain technology is one of the main aspects of overall social acceptance of that technology. In Table 5 , the willingness to install SM under various conditions, such as finance, health, face-to-face advice, and social influence, are shown. These results were further used to create models for each decision and to understand other factors affecting Decisions D e 1-D e 8. 
Model, Results and Discussion
Modeling for Willingness and Acceptance of SM
Respondents were asked about their willingness to use or install smart meters under certain conditions (D e 1-D e 8). We assumed that the willingness expressed showed their acceptance towards the installation of SM in their household. To understand the various factors influencing the willingness expressed by the respondents in this study, we examined the regression of D e i variables, with respect to the other variables, such as demographics, preferences, fears, and so on.
For this purpose, we constructed eight separate Tobit regression models, for each D e i variable. These Tobit models, shown in Tables 6-13 , have a threshold of D e i ≤ 1. Such a threshold emphasizes that the relation between positive ("yes") answers to the given decision alternative and the rest of the explanatory variables is investigated. The Tobit model assumes that the class number D e i ∈ {1, 2, 3} is a linear function of some exogenous variables, as in Equation (2). As we wanted to focus on the positive answers on decision alternatives, the model became
where D e i * is a latent variable described by
where α is an intercept, X i is a vector of exogenous variables excluding the constant, and ε i as a residual.
The predictive capabilities of the model are as follows: for Model D e 1: Log likelihood −443.79 and Chi-square 180.63 (61) with p = 0.000; for Model D e 2: Log likelihood −408.505 and Chi-square 168.376 (61) with p = 0.000; for Model D e 3: Log likelihood −384.653 and Chi-square 168.598 (61) with p = 0.000; for Model D e 4: Log likelihood −621.393 and Chi-square 171.348 (61) with p = 0.000; for Model D e 5: Log likelihood −124.892 and Chi-square 100.148 (61) with p = 0.001; for Model D e 6: Log likelihood −522.172 and Chi-square 178.645 (61) with p = 0.000; for Model D e 7: Log likelihood −546.382 and Chi-square 192.802 (61) with p = 0.000; and for Model D e 8: Log likelihood −489.383 and Chi-square 192.286 (61) with p = 0.000. The value in the brackets accompanying the value of chi-square is the degree For each of Models D e 1-D e 8, only the variables which were statistically significant (p < 0.05) are show in Tables 6-13 , respectively, while the rest of the variables were discarded. The interpretations of the models are described below in Sections 4.1.1-4.1.8.
Decision (D e 1) to Install SM If It Would Help Save Money
When making a decision based on this condition, none of the demographic variables were found to be statistically significant. The model shows that users inclined towards spending more for energy efficient appliances and were more likely to favor the acceptance of SM if it would help save money. This indicated that they were ready to invest in energy saving appliances, expecting returns through savings, over a period of time. Preferences P3 and P4 were also found to be statistically significant for this decision, which suggested that the ability for users to turn the electricity supply on and off and fluctuating unit rates of electricity were positively co-related with this decision condition. Users expected to accept SM under this condition; however, they expressed a data privacy concern if the energy companies had access to the consumption data. Users interest to receive more information regarding SM was also positively co-related with this decision condition. Surprisingly, none of the communication channels were statistically significant for this model. The detailed statistics of this model, excluding the statistically insignificant variables, is shown in Table 6 . According to the model, women seemed to share more concerns regarding their health, whereas men would be ready to accept SM, even if it might have adverse effects on their health. As for the communication sources, information received through energy companies would be highly positively evaluated, whereas searching on the internet was perceived negatively. One of the reasons for this might have been the lack of information suitable for the user to have a better understanding for SM, as there was a positive relation between attitudes towards searching on the internet for eco-friendly ways of living and the tendency to accept SM under this condition.
As in the model for Decision D e 1, positive attitudes towards paying more to buy higher energy efficient appliances had a positive relation with Decision D e 2 but it had a higher impact and significance, as compared to Decision D e 1. The desire to look for more information regarding SM, receiving more details about electricity usage, and perceived usefulness of real-time information about energy consumption would lead to a positive decision under this condition. The detailed statistics of this model, excluding the statistically insignificant variables, is shown in Table 7 . The concern about data privacy (F1) was not found to be statistically significant, confirming the decision under the condition of this model. Moreover, this model revealed that, for such users, income and type of residence was negatively related with Decision D e 3. This suggested that consumers with lower incomes and smaller households would be more interested in accepting SM under this condition. Features of SM, such as real time information of energy consumption and the ability to remotely turn electricity on or off, contributed positively to this decision alternative. These consumers were also interested in receiving more information regarding SM. The detailed statistics of this model, excluding the statistically insignificant variables, is shown in Table 8 . Table 9 shows the detailed statistics of this model, excluding the statistically insignificant variables. The model revealed the segment of consumers who were highly concerned about data privacy, which is denoted through the statically significant positive relations with the fear, F1, as well as the negative influence of using social media platforms, such as LinkedIn and SnapChat. Apart from the visitation of a company representative, these consumers also trusted newspapers as a source of information, as it had a positive relation with this alternative decision.
Consumers who owned a house were less likely to accept the installation of SM under this condition, whereas those who had a renewable energy source were more likely to accept the installation of SM, under this condition. The availability of remotely turning the electricity supply on or off also positively influenced this decision. These consumers were also interested in seeking more information regarding SM and this would increase the probability of acceptance of SM under this condition. This model took into account the respondents who indicated to have knowledge of SM and had the highest number of influencing factors that were statistically significant. Table 10 shows that men who were mildly educated were more likely to accept paying for SM. They used social media platforms and had a higher likelihood to accept SM from social peers. They would be less likely to attend any workshops or seminars of awareness campaigns but were interested to receive information regarding SM. A highly negative relation of this decision, with the habit of monitoring energy, indicated that, those consumers who did not have a habit of monitoring energy consumption would be willing to pay for a device such as SM, which would make it easier for them to monitor energy consumption. This was further confirmed through the positive relation with the variable P2, indicating that they perceived receiving real time usage of energy consumption to be useful. Having a renewable source of energy installed was an additional motivation to accept SM under this condition. The Indonesian consumer does not have to pay for SM in the current plan. However, the results of this model would be useful in the case that the consumer would have to pay for SM. Consumers with a higher number of children and those owning a flat or an apartment were less likely to accept SM, even if it was free, but the likelihood increased if they had invested in energy saving appliances before. Providing more details about usage of electricity and emphasizing on the availability of real time information of energy consumption would have a positive influence for the acceptance of SM under this condition. Addressing the concern for data privacy with more details and giving reassurance would also increase the probability of SM acceptance. Providing more details through conventional marketing mediums, such as newspapers and micro-blogging platforms, such as Twitter, would also aid in enhancing the acceptance of SM. As Indonesian consumers currently do not have to pay to SM, the variable in this scenario would be more significant for them to address. The detailed statistics of this model, excluding the statistically insignificant variables, is shown in Table 11 . Social influence was found to have a significant impact on the acceptance of technology. As the numbers in Table 12 show, consumers with higher household incomes were less likely to be influenced by social recommendations; however, if they possessed an attitude to pay more for energy saving appliances and were open to look for more information regarding SM, it would aid in increasing the acceptance of SM. Surprisingly, social recommendations through WhatsApp, search engines, LinkedIn, and SnapChat would have a negative influence on the acceptance of SM. Social influence, through the action of peers, would have an impact on consumers who had lower monthly expenses on electricity, were willing to pay a higher price for more energy efficient appliances, and had a tendency to upgrade their appliance after long periods. The assurance regarding data privacy would lead to a higher acceptance of SM, especially if it was communicated directly by energy companies. The perceived usefulness of real time information on energy consumption and the ability to control the flow of electricity remotely, by turning it on or off, had a positive and statistically significant impact on the acceptance of SM. Higher use of social media platforms would have a positive influence on the willingness to accept SM; however, Messenger users would be more skeptical about it. The detailed statistics of this model, excluding the statistically insignificant variables, is shown in Table 13 . 
Conclusions and Recommendations
Indonesia has abundant energy resources but still faces problems and challenges to fulfill the increasing demand for electricity. It also suffers from high pollution and enormous pressures on environmental impacts, due to the increase in the use of coal to produce electricity, as well as vehicular emissions, which is a threat to the life expectancy of Indonesians. Positive steps have been taken by the Indonesian government to counter these issues by aiming to increase energy efficiency and develop AMI.
To get the desired output, it is very important for consumers to have knowledge about smart meters-a major element of the AMI system, and to engage with interest and accept AMI applications. As per the recent studies in the literature, the outreach and communication was insufficient to increase the acceptance and awareness about SM for all segments of the population [17] . These studies also stated that the outreach and communication focusing on the benefits of SM for climate change would be particularly productive. Our study concentrated on the socioeconomic perspective for the willingness and acceptance of adopting SM by Indonesian residents. Initial descriptive statistics, regarding the willingness to accept or adopt, showed that consumers of different groups were very much in favor of accepting SM under various conditions, as shown in Table 5 , with only a small number showing an unwillingness to accept SM. There were relatively high numbers of respondents who were "Not Sure" whether they were willing to accept SM.
Increasing the dissemination of detailed information regarding SM with the emphasis of its advantages and opportunities could shift the unsure consumer towards acceptance. This led us to our first recommendation, regarding creation of a briefing package for the consumers, in layman's language, which would explain the details, features, and benefits of SM, before replacement of standard meters. The package could be through mobile applications, or a digital package, through email or even through a community briefing by a company representative. If the package addresses the statistically significant variables stated in our Models D e 1-D e 8 elaborated in Section 4.1, it would help in increasing the consumers perceived usefulness of SM, as well as their acceptance and engagement. The package may also contain ready content, such as infographics or images with features/benefits of SM, that the consumers could share with their connections through the most popular messengers in Indonesia, such as, FB messenger, Line messenger, or WhatsApp (Table 4 ).
We were surprised to notice that respondents in this study were ready to accept SM, even if they were given a hypothetical situation where their electricity usage data could be accessed by energy companies, which was in contradiction with the finding by Chou et al. [9] , stating that data privacy was one of the major concerns among consumers. The reason for this difference of opinion was that the study by Chou et al. [9] was conducted among the general population, whereas the current study was conducted among social media users. Regular social media users were seen as early adopters of new technology and the findings from this study also showed that they were more aware about privacy concerns as well.
This led us to the second recommendation, with regards to the target audience for raising the awareness and knowledge about SM. It would be fruitful to aim for dissemination to social media users first, due to the ease with which they can be reached at the relatively lower cost. This target group (i.e., social media users) includes 56% of Indonesia's populations and is growing quickly.
We found that social influence among lower and middle class communities, which form the majority of Indonesia's population, would have a high impact on the acceptance of SM. The snowball effect, through personal and social connections, online or offline, of social media users, would enhance the required outcome manifold. Currently, PLN-the national electricity company undertaking the roll-out of SM-has profiles/pages on social media platforms and a certain number of followers (Facebook, more than 10,000; LinkedIn, 46,279; and YouTube, more than 5680) but there are no activities or engagement with the consumers. On YouTube, certain videos have been shared, whereas, on Facebook, the last activity was in 2010 and no posts on LinkedIn were observed. Utilizing the existing network, through activities and engagement, while growing the network on other social media platforms would be quite effective for increasing the acceptance of SM.
The results from the modeling, for willingness to accept SM, revealed various factors that would play an important role in the acceptance of SM under certain conditions. As the consumer in Indonesia does not have to pay for upgrading to SM, according to the current policy, emphasis on factors, such as energy saving resulting in savings on the cost of electricity and how the consumers could achieve it, would push the consumer towards accepting SM.
The models also revealed that, for certain consumers, data privacy was still a concern but, as the responses to the Variables D e 1-D e 8 indicated, even with this concern, consumers would be willing to accept SM. Addressing the data privacy concern through the visitation of a company representative or social influence through friends, family, and peers, would further enhance the acceptance of SM. Social influence was found to be a vital factor that would increase the acceptance of SM. Attitudes of the consumers towards energy efficient purchases or willingness to pay more for energy saving appliances had a major direct effect on the consumer's acceptance of SM.
Even though the study was conducted among social media users, the importance of dissemination of information through conventional channels, such as newspapers, TV news, radio, and direct communication through energy companies, has shown itself to be highly effective. Findings from the literature (see [17] ), as well as our findings, showed that there was a very low level of consumer awareness regarding AMI, in general, or SM, in particular, and communication channels had a huge role to play in this part. Social media was especially significant, as over 56% of the Indonesian population was active on social media and the dissemination of information through social media channels is relatively easier, less time consuming, and cost effective [48] .
Based on these findings, our third recommendation is regarding communication channels for raising awareness and knowledge among consumers regarding SM. The use of digital media, not just social media, and conventional marketing channels would prove to be effective in reaching out to a greater number of customers. The reason for this recommendation is the choice of channels selected by the respondents in this study, which suggested that they would like to receive information by searching online, through TV news, newspapers and so on, apart from social media platforms. We also recommend having articles on the most visited news websites (Table 4) , such as tribunnews. com, detik.com, liputan6.com, kompas.com, sindonews.com, okezone.com, idntimes.com and so on. These articles could compliment the briefing package we suggested in the first recommendation.
Limitations and Future Scope of Research
There are certain limitations to this study, although vigorous efforts were made to expand the scope of this research. Respondents were located from almost all regions of Indonesia in this study, but we did not consider the regional effect on the willingness or the knowledge of SM. Further in-depth research could be conducted independently in different regions of Indonesia and a comparative analysis of these regions would help to get more refined results of this study, specifically for individual regions.
The future scope of this research also encompasses the testing of communication channels and their significance through awareness campaigns, which would show the responsiveness of the consumer to various channels.
